Surface Sampling System 
For Low-Gravity Missions 
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Conducted a more extensive set of ground tests following the KC-135 flights at UArk 







Surface Sampling 

System September 2001 KC-135 Test Results 

Sample Collection 

• Test equipment could accommodate 48 samples during the two flight tests 
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in Space Science (ROSS) 2002 Mass 

After Sampling: 52 g 

• Selected in December 2002 Before Sampling: 12 g 

• Awarded contract in April 2003 Sample: 40 g 




Retains mechanical properties of surface particles 
Retains location, orientation, and distribution of 
surface material 

Passive system reduces demands on spacecraft 
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Perform trade study 

Select baseline deployment mechanism for design, development, and 
demonstration 
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Synthesis of acrylic random copolymers 

EEvaluation of adhesive and rheological performance based on compositional variation 
Determination of the sampling efficiency versus composition relationship 



Surface Sampling 

System Project Objectives (3 of3) 

• Design, development, and demonstration of PSA impregnated conformable 
sampling pad 

- Develop suitable pad geometries based on solution and melt casting to planar and 
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Surface Sampling 

System Project Tasks 

Eight tasks were developed to address the project objectives identified 
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Surface Sampling Requirements For An Asteroid Surface Sampling 

System System (J_of3) 

ID Requirement Title Requirement 

1 Sample The sampling subsystem shall be capable of collecting and retrieving sample 

material from an asteroid, comet, moon, or other space object. 





material with a relative velocity of 10 +1/-9 cm/s between the spacecraft and 

the target surface normal to the surface. 

Particle Size The sampling subsystem shall collect and retrieve particles that are powder- 
sized to 2 cm in diameter. 


























Surface Sampling Requirements For An Asteroid Surface Sampling 

System System (2 of 3) 

ID Requirement Title Requirement 

1 1 Surface Properties The sampling subsystem shall collect sample material in a way that 

preserves the location and orientation of the sample material as it was on the 
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Surface Sampling Requirements For An Asteroid Surface Sampling 

System System (3 of 3) 

ID Requirement Title Requirement 

21 Nominal Power The sampling subsystem nominal power consumption shall not exceed 10 W. 
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Surface Sampling 

System Adhesive 

Key Requirements 

• The adhesive operational temperature range * The adhesive shall not alter the sample 

shall be as wide as practical material chemically 
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Work associated with the PSA was conducted by Dr. Timothy Long , Center 
For Adhesive And Sealant Science, Virginia Tech University 




Surface Sampling 

System Commercially Available PSAs (1 of 2) 

Three candidate commercially available acrylic Tack Test Results for AS-2520 TR 

PSAs were applied to various substrates 035 1 
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Wire Brush Stainless Steel Wool/ Steel 

Gauze/ Stainless Steel Wool 
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Compared With All Of The Other Substrates Tested, Foams Were 
The Most Effective At Collecting Sample Material 








Surface Sampling 

System Substrate Summary 
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Solimide Was Selected For The Baseline Design Because Of Its 
Outgassing, Flight Heritage , And Temperature Range Characteristics 
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Solimide Has Excellent Material Properties For This 
Application And Extensive Space Flight Heritage 
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Surface Sampling 

System Flight Test Substrate Photographs 
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Tests were conducted at Dynamic Labs in Phoenix, AZ on September 20 th - 
22 nd , 2004 




Cold Sample/Cold Pad Results Summary 
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Surface Sampling 

System Sampler Hardware Pictures 



Prototype Surface Sampler System 
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Surface Sampling 

System Contact Information 
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